Background: Many obese individuals lose weight to reduce weight stigma; however, little is known about whether other people's attitudes actually improve towards obese individuals after they have lost weight, and whether changes in attitudes depend on the method of weight loss. This study examined changes in people's perceptions of an obese target who had lost weight through diet and exercise or through surgery. Method: Participants (N ¼ 73) initially viewed an image of an obese woman or a thin woman (control condition), and were asked to indicate their perceptions of the target with respect to the target's behaviors (for example, how often she exercises), as well as some personality characteristics (for example, lazy, sloppy and competent). Participants then viewed a more recent image of the target in which she had lost weight, and were informed that the target had lost weight through diet and exercise or through surgery, or were not provided with any explanation for the weight loss. Participants once again indicated their impression of the target on the same measures. Results: Regardless of the method of weight loss, all targets were rated as eating more healthily, exercising more, and being more competent and less sloppy after having lost weight. Participants also rated the target as less lazy when they learned that she had lost weight through diet and exercise, or when no information was provided about the method of weight loss; the target who lost weight through surgery, however, was not seen as being any less lazy after losing weight. Conclusion: These findings indicate that perceptions of obese individuals can in fact improve after they have lost weight, but that this might depend on the method of weight loss.
Obesity is a major health problem in many countries around the world. For example, more than 32% of the adult population in the United States is obese 1 and 25% of Australian adults are obese. 2 Overweight and obese individuals have an increased risk of serious medical conditions, such as cardiovascular disease, diabetes, osteoarthritis and certain types of cancer. 3 In addition to the health consequences associated with obesity, there is clear and consistent evidence of bias and discrimination against obese people in a variety of domains, including employment, health care, education and relationships. 4 Obese individuals are commonly stereotyped as being lazy, sloppy, incompetent, and as lacking self-control and willpower. 5 Negative attitudes and stereotypes of obese people are found both explicitly and implicitly, 6, 7 and are observed in the general population, 8 as well as among children, 9 health care professionals 10, 11 and obese individuals themselves. 12 Weight loss among individuals who are overweight and obese has clear benefits in terms of reducing their risk of the medical consequences associated with excess weight, 13, 14 but what impact does weight loss have on weight bias? The information available on this question is limited. One study showed that participants who viewed 'before-andafter' weight-loss advertisements reported more negative impressions of the target individual, as well as increased belief that body weight is easily controllable, compared with participants who viewed only the 'before' and only the 'after' weight-loss images. 15 Another study showed that participants had particularly strong dislike for overweight individuals who had recently lost weight, compared with overweight individuals without recent weight loss and compared with normal weight individuals. 16 Although these studies suggest that learning about someone's weight loss might actually result in more negative impressions of that individual, it is possible that the means through which an individual has achieved weight loss also influences people's judgments of that person. For example, there is evidence that people's perceptions of the effort an individual exerts to obtain his or her personal outcomes influences impressions of that individual. 17 From a weight-loss perspective, exercise and dieting might be seen as involving more personal effort than surgery, and could therefore result in different perceptions of the individual who has lost weight. Specifically, individuals who achieve weight loss through surgery may be viewed more negatively than individuals who achieve weight loss through dieting and exercise. Weight-loss surgery, such as gastric bypass surgery, is the most effective treatment available for weight loss among obese individuals, 18, 19 and the use of weight-loss surgery has dramatically increased over the past decade. 3 Of particular relevance to the present research, a study of obese patients undergoing gastric restriction surgery for morbid obesity indicated that 59% of patients requested the surgery primarily for social reasons, such as embarrassment, and only 10% were obtaining surgery primarily for medical reasons. 20 Furthermore, following weight-loss surgery, previously obese individuals reported experiencing less discrimination and increased psychological functioning. [20] [21] [22] [23] There has been very little research, however, investigating other peoples' impressions of obese individuals following obesity surgery.
In one study investigating differences in attitudes based on weight-loss method, participants were shown an image of a normal-weight woman, and were informed that the target was previously overweight and had lost weight through surgery, through dieting and exercising, or were not told that the woman was previously overweight. 24 Participants rated the woman as more healthy and more physically attractive when they learned that she had lost weight through diet and exercise than when she lost weight through surgery, but there were no differences between weight-loss methods in terms of how likeable the target was. On the basis of these results, Mattingly et al. 24 suggested that individuals who lose weight through surgery might continue to be treated like an overweight person because they continue to be seen as lazy, and lacking willpower and personal responsibility. That study, however, did not examine changes in impressions of the target from pre-weight loss to post-weight loss, and those data therefore cannot speak to how people's impressions of an individual change as a function of losing weight. In summary, past research suggests that negative attitudes towards overweight and obese people might persist even after those individuals lose weight, although the means through which weight loss was achieved might be an important determinant of attitudes toward the target. The purpose of this study is to investigate (1) whether there is a change in participants' impressions of a previously obese target from pre-weight loss to post-weight loss, and (2) whether impressions of the target differ as a function of weight-loss method. We hypothesized that participants would rate the target more positively after learning that she had lost weight. We also predicted, however, that impressions of the target would be more positive when she lost weight through dieting and exercise compared with when she lost weight through surgery.
Materials and methods

Participants
Seventy-three first-year psychology students (42 women, 31 men) at a large public university in eastern Australia participated in this study. The mean age was 19.08 (s.d. ¼ 1.24) and mean body mass index (BMI) was 21.89 (s.d. ¼ 2.87). Participants were given course credit for their participation and provided their written consent before commencing the study. The University's ethics committee approved this study.
Procedure
Participants were tested in groups of up to three individuals, with each participant seated in a private cubicle. On arrival, participants were told that they would be completing a social judgments task on the computer. Participants were randomly assigned to one of four conditions (three experimental conditions and one control condition). All participants were shown an initial image of a female target named Susan, along with a brief description of her demographic information (for example, Susan is 34 years old) and daily activities (for example, she owns a pet and enjoys shopping). Participants in the three experimental conditions saw an image of the target when she was obese (actual BMI ¼ 39.9); participants in the control condition saw an image of the target when she had already lost weight (actual BMI ¼ 22.1). Both of the images presented were of the same individual before and after weight loss. In both images, the woman was dressed in similar attire, smiling and standing in the same position against a neutral background. The images were taken from a website displaying numerous before-and-after weight-loss photographs, which also provided height and weight information (including amount of weight lost) for each individual. After viewing the image and reading the information about Susan, participants completed a series of ratings of the target.
Inferences about target's behavior. Four behavioral questions were used to gauge participants' impressions of Susan's eating and exercise behavior. Participants responded to the following questions: (1) 'What percentage of the time do you think that Susan would walk to work?' (2) 'What percentage of the time do you think that Susan would choose fruit and vegetables as a snack?' and (3) 'What percentage of the time do you think that Susan would choose chocolate, chips or lollies (the term 'lollies' is an Australian expression referring to confectionary) as a snack?' Responses to these questions were made on a 6-point scale with each point representing a 20% increment (0 ¼ Never, 100 ¼ Always). Participants Changes in weight bias following weight loss J Fardouly and LR Vartanian responded to the question 'How many times a week do you think that Susan exercises?' on a 7-point scale (1 ¼ 0, 7 ¼ 6 þ ). The presentation of these four questions was randomized.
Stereotypes. Participants indicated their perception of Susan on 13 personality traits. Two traits represented common obesity stereotypes: lazy and sloppy. The remaining 11 traits were chosen to represent the two core dimensions of person perception, warmth and competence. 25 The traits successful, efficient, competent and intelligent were used to assess judgments of competence (Cronbach's a ¼ 0.76), and the traits likeable, popular, polite, generous, aggressive (reverse coded), shy and irritable (reverse coded) were used to assess judgments of warmth (Cronbach's a ¼ 0.71). Each trait was rated on a 6-point scale (1 ¼ Not at all, 6 ¼ Extremely). The order of presentation for each of these traits was randomized.
After completing these initial measures, participants were told that they would be shown some more recent information about Susan. Participants saw a new photograph of Susan, some updated demographic information (for example, Susan is now 35), and specific information consistent with their assigned condition. All participants were shown an image of Susan after she had lost weight (participants in the control condition saw the same image that they had seen initially). Participants in the effort condition read that Susan 'started to eat more healthily, joined a gym and exercised regularly. Due to Susan's healthy lifestyle, she lost 45 kilograms over a one year period.' Participants in the surgery condition learned that Susan 'visited an obesity clinic and organized to have gastric bypass surgery. After surgery, Susan lost 45 kilograms over a one year period.' Although people are often aware of the fact that another person has lost weight, they might not have knowledge of how that person has lost weight. For this reason, a no-information condition was added to this study to assess the assumptions that people make about weight-loss methods. Participants in the no-information condition were simply told that Susan had lost 45 kg over a 1-year period, but were not given any explanation for the weight loss. Participants in the control condition received no additional information about Susan. After viewing the updated information about Susan, participants completed the same behavioral inference and stereotype measures. Finally, participants were asked to report their age, sex, and height and weight (which were used to calculate their BMI). Participants were then fully debriefed.
Results
Before conducting any analyses, the data were checked for outliers using boxplots. One participant was identified as a multivariate outlier and was subsequently removed from further analysis. For each outcome variable, mixed-model analyses of variance were conducted with weight-loss condition (effort vs surgery vs no information vs control) as the between-subjects factor and assessment point (baseline vs follow-up) as the within-subjects factor. Of particular importance to our hypotheses was any observed change in ratings of Susan from baseline to follow-up for each condition. Secondary comparisons were also conducted examining differences across groups at baseline and at follow-up. See Table 1 
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Behavioral inferences Exercise. There was a significant main effect of assessment point, F(1, 69) ¼ 142.46, Po0.001, a significant main effect of weight-loss condition, F(3, 69) ¼ 4.42, P ¼ 0.01, and significant assessment-point X weight-loss condition interaction, F(3, 69) ¼ 17.01, Po0.001. Simple effects analysis revealed that participants in the effort, surgery and no information conditions rated Susan as exercising more frequently after weight loss than before weight loss; there was no difference from baseline to follow-up in the control condition. Furthermore, at baseline, participants in the experimental conditions rated Susan as exercising significantly less frequently than did participants in the control condition. At follow-up, however, participants in the effort and no information conditions rated Susan as exercising significantly more frequently than did participants in the surgery condition and participants in the control condition (the surgery and control conditions did not differ from one another at follow-up).
Walking to work. There was no main effect of weight-loss condition, F(3, 69) ¼ 1.51, P ¼ 0.22, but there was a significant main effect of assessment point, F(1, 69) ¼ 48.25, Po0.001, and a significant interaction between assessment point and weight-loss condition, F(3, 69) ¼ 6.28, P ¼ 0.001. Simple effects analysis revealed that participants in the effort, surgery and no information conditions rated Susan as walking to work more frequently after weight loss than before weight loss, but there was no difference from baseline to follow-up for the control condition. Furthermore, at baseline, there were no differences across any conditions; at follow-up, however, participants in the three experimental conditions (effort, surgery and no information) rated Susan as walking to work even more frequently than did participants in the control condition.
Fruit as snack. There was a significant main effect of assessment point, F(1, 69) ¼ 60.94, Po0.001, a significant main effect of weight-loss condition, F(3, 69) ¼ 4.65, P ¼ 0.01, and a significant assessment-point X weight-loss condition interaction, F(3, 69) ¼ 7.40, Po0.001. Simple effects analysis showed that participants in the effort, surgery and no information conditions rated Susan as eating fruit as a snack significantly more often after weight loss than before weight loss; no difference was found for the control condition. Furthermore, at baseline, participants in the experimental conditions rated Susan as eating significantly less fruit than did those in the control condition. At follow-up, however, there were no differences among the groups.
Junk food as snack. There was a significant main effect of assessment point, F(1, 69) ¼ 98.87, Po0.001, a significant effect of weight-loss condition, F(3, 69) ¼ 3.09, P ¼ 0.03, and a significant assessment-point X weight-loss condition interaction, F(3, 69) ¼ 9.64, Po0.001. Simple effects analysis showed that those in the effort, surgery and no information conditions rated Susan as eating junk food as a snack significantly more often before weight loss than after weight loss; no difference was found for the control condition. Furthermore, at baseline, participants in the three experimental conditions rated Susan as eating significantly more junk food than did those in the control condition. At follow-up, however, there were no differences among the groups.
Stereotypes
Lazy. There was a significant main effect of assessment point, F(1, 69) ¼ 11.02, P ¼ 0.001, a significant main effect of weight-loss condition, F(3, 69) ¼ 4.10, P ¼ 0.01, and a significant assessment-point X weight-loss condition interaction, F(3, 69) ¼ 4.18, P ¼ 0.01. Simple effects analysis showed that participants in the effort and no information conditions rated Susan as significantly less lazy after weight loss than before weight loss; there was no difference for participants in the surgery condition or the control condition. In addition, at baseline, participants in all of the experimental conditions rated Susan as being significantly more lazy than participants in the control condition.
No differences between any of the groups were found at follow-up.
Sloppy. There was a significant main effect of assessment point, F(1, 69) ¼ 15.68, Po0.001, a significant main effect of weight-loss condition, F(3, 69) ¼ 5.93, P ¼ 0.001, and a significant assessment-point X weight-loss condition interaction, F(3, 69) ¼ 2.81, P ¼ 0.05. Simple effects analysis showed that participants in the effort, surgery and no information conditions rated Susan as significantly less sloppy after weight loss than before weight loss; there was no difference in the control condition. Furthermore, at baseline, all three of the experimental conditions differed significantly from the control condition; at follow-up, however, there were no differences among the groups.
Competence. There was no main effect of weight-loss condition found, F(3, 69) ¼ 1.23, P ¼ 0.31, but there was a significant main effect of assessment point, F(1, 69) ¼ 26.46, Po0.001, and a marginally significant interaction, F(3, 69) ¼ 2.34, P ¼ 0.09. Simple effects analysis revealed that participants in the effort, surgery and no information conditions rated Susan as significantly more competent after weight loss than before weight loss; there was no difference for the control condition. At baseline, the effort and no information conditions significantly differed from the control condition but the surgery condition did not. After weight loss, however, no significant difference was found between any of the four conditions.
Warmth. There were no significant main effects or interactions for ratings of warmth.
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Discussion
The aim of this study was to determine (1) whether participants' impressions of a previously obese target changed after they learned that the target had lost weight, and (2) whether changes in those impressions differed as a function of weight-loss method. As predicted, participants' perceptions of the obese target at baseline were generally more negative than perceptions of the thin control target, but those perceptions became more positive after participants learned that the target had lost weight. Regardless of the weight-loss method, the previously obese target was rated as eating more healthily and exercising more, and as being more competent and less sloppy, after weight loss than before weight loss. In most cases, ratings of the target after she had lost weight were the same as if she had always been thin. Interestingly, previously obese targets were judged as being even more physically active after they lost weight than if they had been thin from the beginning, perhaps as a result of participants assuming that weight loss is dependent on exercise. Thus, contrary to previous research on attitudes towards obese individuals after weight loss, 15, 16 the results of this study suggest that attitudes towards previously obese individuals can become more positive when those individuals lose weight. Although our findings indicate that attitudes toward obese individuals who have lost weight are generally more positive, the method through which weight loss is achieved does influence judgments to some extent. Targets who had lost weight through diet and exercise were seen as exercising more frequently than targets who had lost weight through surgery. Furthermore, targets who lost weight through diet and exercise were also seen as less lazy than targets who had lost weight through surgery, and laziness ratings for targets who had lost weight through surgery did not differ from baseline ratings of the target when she was still obese. As the trait lazy is one of the core obesity stereotypes, these results may indicate that previously obese individuals who lose weight through surgery continue, in some respects, to be viewed as an obese person and continue to be associated with common obesity stereotypes. Weight-loss surgery patients may not be able to overcome the obesity stigma as surgery may be perceived as the lazy weight-loss option because of an assumption that it does not require the effort and discipline that losing weight through exercise and dieting does. 17 Thus, despite choosing to undergo weightloss surgery to reduce weight stigma, 20 obese individuals may continue to be viewed as conforming to the obesity stereotype, and hence be considered lazy and lacking willpower.
In addition to examining differences in judgments based on method of weight loss, it is also interesting to examine people's judgments of a target when no information is given about how weight loss is achieved. There are likely many instances in which one may learn about another person's weight loss without knowing how that person achieved the weight loss. What assumptions do people make in those instances? We found that when no information was given about the reason for weight loss, ratings of the target paralleled those of the targets who had lost weight through diet and exercise. These findings suggest that when no information is provided about the means through which weight is lost, people assume that the individual lost weight through dieting and exercise, and this is despite the fact that surgery is the most effective method of weight loss for obese individuals. 18, 19 In this study, no difference in judgments of warmth was found among any of the conditions. Although there is some evidence that obese individuals are seen as being friendly and warm, 26 these characteristics are not as strongly associated with obesity as are some other characteristics (such as, lazy, sloppy and incompetent). For example, a recent study found that describing an obese person as having high social status resulted in increased ratings of competence and decreased ratings of laziness, but there was no change in ratings of warmth. 27 Furthermore, consistent with the findings of this study, Mattingly et al. 24 found no difference in the likability ratings of individuals who had lost weight through dieting and exercise, who lost weight through surgery or who were always thin. Thus, warmth does not appear to be a core feature of the stereotypes of obese individuals. Some limitations of the present research should be noted. First, the study used before-and-after photographs of a single female target individual, who was rated as moderately attractive even when she was obese. Thus, future research could examine a broader range of targets (including men) to increase the generalizability of these findings. Second, perceived controllability of body weight was not measured. Some of the key findings that differentiated weight-loss methods related to effort and laziness, which might also be related to the view that body weight is under personal control. Indeed, Mattingly et al. 24 found that weight loss through diet and exercise was associated with greater perceptions of responsibility for weight loss than did weight loss through surgery. Thus, future research could examine participants' beliefs in the controllability of body weight as a mediator or moderator of attitude change as a function of weight-loss method.
In conclusion, many overweight and obese people are motivated to lose weight as a means of reducing the prevalence of weight stigma. 20 The findings of this study indicate that impressions of obese individuals do in fact improve after they have lost weight, but that this might depend on the method of weight loss. Specifically, individuals who lost weight through surgery were seen as being just as lazy as they were before they lost weight, suggesting that at least some aspects of the stigma of obesity lingers after losing weight through surgery. Obese people who lose weight can benefit from reduced weight stigma in addition to the health benefits associated with weight loss, but continued efforts are needed to reduce the stigma associated with obesity surgery.
